A parametnsation of negative hadron and neutral strange particle production was developed which consistently describes presently available data from nucleonnucleon, nucleon-nucleus and nucleus-nucleus collisions at a beam energy of 200 GeV per nucleon. Average multiplicities of negative hadrons are found to be proportional to the number of wounded nucleons, average K ~ multiplicities proportional to the number of wounded quarks, and average A and A multiplicities proportional to the number of wounded quarks plus an additional contribution proportional to the number of interactions of secondary produced particles. Predictions are given for lead-lead collisions.
Introduction
In recent experiments at the CERN-SPS, beams of light projectiles (proton, oxygen and sulphur) were accelerated up to 200 GeV per projectile nucleon, and collided with nuclear targets [1] . The goal is the observation of exotic states of strongly interacting matter, e.g. the formation of the Quark Gluon Plasma (QGP). Before one can conclude that new effects are a proof of the QGP formation one has to study carefully the consequences of the interaction mechanisms which become possible when nuclei participate in the reaction. For example, the projectile (target) nucleons interact with target (projectile) nucleons in successive collisions ("rescattering"). To be more precise, since the time scale between two NN collisions is too small for hadronization, actually some "intermediate objects" are presumably involved in the further collisions. The second important mechanism which becomes possible in nuclei, is the reinteraction of secondary produced particles inside the nucleus ("cascading"), or final state interactions between produced particles. Since in nucleon-nucleus (NA) collisions both effects (rescattering of the "projectile object" and cascading of the secondary produced particles) are present, NA interactions provide a link between NN and AIA2 collisions. In this paper we investigate to what extent enhanced strange particle production * On leave from Rudjer Boskovic Institute, Zagreb, Croatia in A1A2 collisions, which has been proposed as a signature for the QGP [2] and which has been observed in several experiments [1] , can be understood in more conventional models.
For such a study it is necessary to build a model which can be simultaneously confronted with the available experimental NN, NA and A1A2 data. Unfortunately, a theoretical understanding of the production phenomena, even on the NN level, is still lacking. The reason is that rigorous calculations are impossible in a domain where perturbative QCD does not apply. Effects like rescattering and cascading add more uncertainties to the model predictions. As a result, models based on different dynamical assumptions can give similar results.
As an example we mention the different approaches used in the VENUS model [3] (cascading + double string formation), the RQMD model [4] (cascading + "color rope" formation) and the Dual Parton model (SU(3) symmetric sea for chain formation, (qq)-(~) production from the sea [5] and string fusion [6]), to describe the multiplicities of K ~ A, A, and negative hadrons (h-), observed in central SS collisions by the NA35 collaboration [7] . However, the simultaneous comparison of the model predictions with all available data on negative hadrons and neutral strange particles produced in nucleon-nucleon, nucleon-nucleus and nucleus-nucleus collisions at an energy of 200 GeV per incident nucleon is still lacking.
The NA35 collaboration has found [8] that the ratios of neutral strange particle to h production in selected regions of phase space were the same in OAu and pAu reactions. On the other hand this ratio integrated over the full phase space was measured to be enhanced twofold in SS collisions as compared to pS and NN collisions [7] . The results of the NA36 collaboration [9] show a strong increase of the A to h-ratio for low negative hadron multiplicities in SPb collisions. The dependence levels off at an h multiplicity of about 100. While a similar behaviour was observed for A, this was not the case for K ~ where the rise of the K~ -ratio with the h-multiplicity is very weak. A simultaneous comparison of model predictions with all available data (NN, NA, AIA2) is clearly needed and will be carried out in this paper for neutral strange particles (K ~ A, A) and negative hadrons produced at 200 GeV per incident nucleon.
It will be shown that it is possible to consistently describe the main characteristics of neutral strange particle and negative hadron multiplicities observed in NN, NA and AIA2 collisions, using simple parametrizations for their production mechanisms. The yields of K ~ and h do not seem to be significantly influenced by nuclear effects (like cascading). In contrast, cascading plays an important role for a successful description of the available data on A and A production.
Parametrization of h-and Ks ~ production
The assumption that inelastic nucleon-nucleus collisions can be described as an incoherent superposition of the collisions of individual nucleons is an old one. On the basis of the diffractive-excitation model [10], a simple formula for calculating the average multiplicity (mainly pions) (nx)NA in collisions of a high-energy nucleon N with a target nucleus of mass number A was proposed 
= (WA,(A2)+
The consistency of data on negative hadron (mainly pion) multiplicity with the predictions given by eqs. (1) and (2) was shown in [14] , for different NA and A1A2 collisions at 200 GeV per nucleon. Since the multiplicity in an event is closely related to the number of participating nucleons, and the fluctuations in the number of participants is large compared to the multiplicity fluctuations from a single collision, the produced particle multiplicities are to a large extent dominated by the impact parameter rather than the detailed dynamics, or the structure of the "hadrons" involved in the collisions. These results look surprising when confronted with the observed relative increase of strange particle production [7] [8] [9] , and the increase of energy deposited per participating nucleon [15] in nucleus-nucleus collisions.
It was observed [15] that in central SS collisions only a small fraction of the additional energy loss of the incoming nucleons (compared to the NN case) is seen in the pions, either in their number or their average transverse momentum (PT). Instead, this additional energy loss reappears in enhanced strange particle yields, along with equally enhanced baryon-antibaryon production rates. Furthermore, as mentioned in the introduction, it was also found that in the target hemisphere strange particle production in OAu collisions is not enhanced relative to the corresponding pAu data [8] . As pointed out in [16] this could be due to the fact, that each participating target nucleon experiences on average a number of collisions only slightly exceeding unity in OAu and pAn collisions, whereas this number is considerably higher in central SS collisions. These observations suggest first that in contrast to the pion, the strange particle yields depend on the number of collisions suffered by the target and projectile nucleons involved in the collisions, and secondly that strange particles are produced in more energetic collisions. While we have no satisfactory explanations for these observations, we present for motivating the adopted parametrization a simple physical picture, that might help to reconcile the different types of behaviour.
Let us start with a fast-moving nucleon which can be characterized as a system of three valence quarks plus a number of vacuum fluctuations (sea particles) of decreasing momenta, which are sequentially coupled to the valence quark system [17] . At high energies the various quark-gluon configurations in the projectile nucleon are considered to be frozen.
Assuming further that one can describe the interaction of a hadron in a nucleus as independent collisions of these individual components, we may speculate that the momentum transfer in the collision of two nucleons depends on the components which interact. The large configurations of typical hadronic size of 1 fm (mainly from the wee partons) are assumed to produce slow hadrons, mainly pions. This could be the reason that pion production is not sensitive to the structure of the colliding "nucleon objects". In contrast, for the production of strange particles a larger momentum transfer may be needed, and this could require the interactions of the smaller components. We will assume that these components behave like the constituent quarks in the Additive Quark Model (AQM) [18] , which allows us to derive a simple expression for calculating the average number of K ~ produced in inelastic A1A2 collisions:
(nKO)A,A2 = wqt (A2). (nK0)NN.
(3) --q A Here WA, (2) is the mean number of wounded quarks in a projectile nucleus of mass number A1, in a collision with a target nucleus of mass number A2, calculated according to the AQM. In the model each nucleon in the target and the projectile nucleus can interact one, two or three times, since each constituent quark is assumed to interact only once, giving rise to production of heavier particles. As a consequence, we have a symmetric situation in the number of wounded quarks in the target (A2) and projectile (A~) nu---q --q cleus, WAj (A2)= WA2(A1), even if A1 ~ A2. It is interesting to note that according to eqs. (2) and (3) the B2~ -ratio should scale as (nK~ s)AIA2 . FAIA2 --(nK0)NN (4) <nh >A,A2 <nh >NN
